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Theory vs 
Reality 




Figure 1. Cleaning a Sprayer (Photo 
credit: USDA). 



We don't have a good idea of how 
spray equipment is getting cleaned in 
the real world! 



Part 1 : Survey 

Demographic info & opinions on 
cleaning equipment 

Info about the sprayer used 

Info on tank cleaning procedure 



Part 2: Collect samples during normal cleanout 
(1 time) 

Volunteer to participate - 'contact survey' 
What they get/ What we get 





Part 2: 

Volunteers will be 
provided with 
PPE to protect 
them from 
possible 

pesticide exposure 
during the 
sampling process 

Received 98 




/eys to date! 



Part 1: Results 



as of March 20th, 2013 



421 Completed Equipment Cleanout Surveys \ 

Private Applicators 

93% Weed Control 44% Plant Disease Control 

63% Insect Control 30% Right-Of-Way 

Commercial Applicators 

S7% Ag Weed Control 41% Ag Insect Control 
39% T/0 Weed Control 26% T/0 Insect Control 

26% Right-of-Way 



How many years of experience do you have 
making pesticide applications since 
obtaining your pesticide applicator license? 



86% 



A. Less than 1 year 

B. 1-3 years 

C. More than 3 years 



4% 



10% 



What type of applications do you normally 
make? 



93% 



1. Aerial 

2. Ground 



7% 



In your opinion/ how important is cleaning 
your application spray tank to your 
operation? 



1. Very important 

2. Somewhat important 

3. Not important at all 



73% 



25% 
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2% 



/ / / 



At any time in the last 5 years, have you 
ever experienced left over residues in the 
spray tank causing symptoms to off -target 
plants? 



1. Yes 

2. No 




Very important factors which limit your 
ability to clean out your spray equipment 



48% 



49% 



1. No suitable place to 
clean sprayer 

2. Limited availability 
of clean water 

3. Limited place to 




43% 




Factors which are NOT important in 
limiting abilities to clean out spray 
equipment 



1. Too time consuming 

2. Too much 'downtime' 
for equipment 

3. Cost of tank cleaner 
additives 



51% 




How often do you clean your sprayer? 



End of each day 
used 

2. When switching 
sites 

3. When switching 
type of pesticide 

4. End of season 



59% 




35% 



38% 



18% 




Do you wear Personal Protective 
Equipment (PPE) when cleaning the 
sprayer? 




Who would be impacted by pesticide 
residues remaining after cleaning? 

Handlers/Applicators 

mix, load, apply, clean or 
repair equipment 




And anyone else 
who works on the 
equipment! 





Which of the following do you routinely 
add when cleaning the inside of the spray 
tank? 



1. Water only 

2. Ammonia 

3. Chlorine bleach 

. Fuel oil or kerosene 

5. Commercial tank 
cleaner 



43% 



44% 



15% 



10% 



I — u — 1 



1% 



1^ 



Still need to use PPE! 

Where do you get information? 



Label 



Apron? 
Goggles? 



Clarity* 

herbicide 1 



Maybe a 
respirator? 



For weed < 
corn, cottc 
sorghum, 
rangeland, 
and sugar* 

Cle 

Cle; 
det( 
mar 
mer 



Precautionary Statements 



HAZARDS TO HUMANS 
AND DOMESTIC ANIMALS 

CAUTION 

Causes moderate eye irritation. Harmful if swallowed or 
absorbed through skin. Avoid contact with skin, eyes or 
clothing, 

Personal Protective Equipment (PPE) 

Some materials that are chemical -resistant to this product 
are nitrile rubber and butyl rubber. If you want more 
options, follow the instructions for Category C on an EPA 
chemical -resistance category selection chart. 

All mixers, loaders, and applicators and other han- 
dlers must wear: 

• Long-sleeved shirt and long pants 

• Chemical -resistant gloves (except for pilots) 

• Shoes plus socks 



by using a strong 
, according to the 
) rinsing the equip- 
uct. 
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SPRAY TANK CLEANER 
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Have the product container with you when calling a poise n central -center or doctcr. 
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with plen:y of water for 15 - 20 minutes. 

IF SWALLOWED: Have person sip a glass of water if able to swallow. Do no: induce 
vomrtiig unless told (0 do so by a poison control center or doctor. Do no: give anydiing 
by mouth to an uncenscious perscn. 

IF INHALED: Mcve victim 10 fresh air. If person is not breathing, call 91 1 or an 
ambulance, -Jien give artificial respiration, preferably mouth-lo-mouth if possible. 
If there is accidental exposure to the spray solu:icn containing pesticides, follow the 
"Statement of Practice ~rea:ment l= irs t Aid 1 cnthe pesticide label. 





CONTAINS: Nomonic and amphoteric smfactants. cbehuzs 2nd emulsifying 

- ppnt: Trior i~:-m th ann - lii-mi np lnOTEaniC bvdjO^Q dt;l_ "Ti. - ! fnmn .ihn-n ai-Hr . 

AU ingredient iippc^ied 5b: use under 44? CTR 1B0.1001 (c). 

danoer c :-RS:0:nT 
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FOR USE BY TRAINED PERSONNEL ONLY 

KT.FEN-UP is designed for cleaning tanks, lines and nozzles to remove residues 
'.eft from per, hades and fertilizers. 

KLEEN-UP is a DUPOrTT- approved liquid spray tank cleaner, fcanrulated to band, 
pesticide residue:; to the nxse water solution for complete pureinE. Because nnsate 
may be sprayed on growing crops it is important to use a spray taut cleaner that is 
approved for use on growing crops. KLEEN-UP is approved, for ihis use. 

KLEEN-UP also removes large amounts of scale and rust that could plug screens 
and nozzle: or expose bidder, leal:. Do not use KLEEN-UP on zozfemous metzb. 
:ucb as soft aluissinum copper and brass. 

PRECAUTIONARY STATEMENTS 
Before using this product, rend [be entire label, including [he conditions of 
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ROSEN 7 s Cleaner 

• Danger -Corrosive 

• Contents 

Precautionary Statements 

• For Use by Trained 
Personnel Only 




The Clorox Company 

1221 Broadway 
Oakland CA 94612 
Tel. (510) 271-7000 



Product: 



CLOROX REGULAR-BLEACH 



Description: 



CLEAR, LIGHT YELLOW LIQUID WITH A CHARA 



Other Designations 



Distributor 



Clorox Bleach 
EPA Reg. No. 5813-50 



Clorox Sales Company 
1221 Broadway 
Oakland, CA 94612 



II Health Hazard Data 



Hazarc 



I V--JGER: CORRC3 E May cause severe irritation or damage to eyes and 
skin vapor o- mist ray irritate. Hannfi if swallowed. Keep out of reach of 
children. 



Some clinical reports suggest a| low poten tial for sensitizationlupon exaggerated 
exposure to sodium hypochlorite if skin damage (e.g.. irritation) occurs during 
exposure. Under normal consumer use conditions the likelihood of any adverse 
health effects are low. 

Medical conditions that may be aggravatec by exposure to hie * concentrations 
o- vapor or m st: -ear: cone tions or chro- c re so ratory prob ems such as 
asthma, emphysema, chron c branch tis or obstructive lung disease. 



Ingredient 

Sodium hypocl 
CAS# 76 

Sodium hydro> 
CAS# 1 3 



We've come a long way. 





But we still have a ways to go! 

)(^ages|wisconsinhistory.org 




J. Weaver 1999 



We need to do additional education on 
wearing PPE while cleaning equipment! 



Where do you find what PPE to 
wear during equipment cleaning? 
The label? 

The tank cleaner label? 




What about pesticide mixtures? 



The job is NOT done until the sprayer is cleaned., 
keep your PPE on for the entire job! 



If you need more information... 

About the survey and/or collecting samples: 

Thia Walker (719) 691-9118 or thia.walker(a)colostate.edu 



I 



About the sample analysis: 

Dr. Delphine Farmer delphine.farmer(a)colostate.edu 



Thia Walker - CSU Extension Specialist 

Dr. Delphine Farmer - CSU, Department of Chemistry 
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Designing Change: A Case Study 

Implementing design process 
in improving PPE standards and compliance rates 




f ARMOR 

Bringing far more to the farm 

Michele Lea Proctor, 
Master of Industrial Design 

North Carolina AgrAbility Partnership- 
North Carolina Agromedicine Institute 

NIOSH PPE Stake Holders Meeting -Washington, DC -March 26, 2013 

V 



Observations: 

• Lack of knowledge on the subject, risks and other PPE options 

• Lack of PPE suitable for specific farming needs- industry admission 

• Discomfort- heat (also risk of stroke), condensation, contact with 
sensitive facial skin, uncomfortable materials 

• Hygiene- dirty jobs, possibility of sharing, poor or no storage 

• Not cool... Personal image and psychosocial issues 

• Reduced visibility- big problem for equipment or confined space users 

• Older farmers- certain health conditions require more costly units 

• Durability- inability to work as hard as the user 

• Inconvenience- hassle to put on, interferes with cell phone use 

• Interference with other PPE or face wear- goggles, earplugs, facial hair 



*FARMERS ARE BUSINESS OWNERS/OPERATORS. 
They will eliminate any source of productivity or function 
loss, regardless of elevated risk.* 



The Design Process 
+ Making the Human Connection 



Examine the situation 

Understand the variables 

Analyze what's working and 
what isn't 

Inspiration + reference 
Ideation + Styling 

- Making the Human 
Connection 

- Design is not to be confused 
with decorating 

Distilling down to the end 
product 



Person/Human 



f ARMOR 

Respirator 




/ \ 






Final Design + Next Steps 





A 



ARMOR 



Bringing far more to the farm 



Property: Patenting 

Establish funding for 
continued development 



Complete Market Analysis: 
evaluation of industry- 
specific use and broader 
applications 

How with this affect your 
market and more? 




Prototyping- 3D, proof of 
concept, form study, testing 

Testing, Testing- NIOSH 
approval and verifying value 
and safety of product 



w Design: Now What? 



f ARMOR 

Respirator 



• Only mask on the market that comes with rigid, 
protective storage and charging station, ideal tor 
agricultural and commercial environments 

• Recharging is as easy as hanging up the respirator when 
not in use thanks to wireless charging pad 

• The sealed, acrylic casing provides protection and keeps 
the respirator clean and prolongs life of filter & respirator 

• Plugs in to any standard 1 lOw outlet 

• Simple wall mount with four screws or adhesive strips 




Manufacturing: preparing 
for mass production 



Marketing- Industry 
Integration: 

Established Name Brands or Flying 
Solo 



fARMOR 

Respirator 




The Mode 



Person/Human 



Bottom Line: 




Environment 



Engineering 



Education 



Enforcement 



'The 3 E's of Safety", Safety and Health for Production 
Agriculture, pg. 112. Dennis J. Murphy. 1992. 



Balance is essential. 

Design is the common thread in this relationship. 
Implementing Design Process in Improving PPE products= better 
compliance due to improved human connection 



Questions? 



/lichele Lea Proctor, 
/laster of Industrial Design 

27 D.S. Weaver Labs, Box 7625, NCSU 
aleieh, North Carolina 27695 



coordinator@ncagrability.com 
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Bringing far more to the farm 





Responding to EPA's Risk Mitigation 
Measures for Soil Fumigants 



Robin Tutor-Marcom, MPH, OTR/L 

2013 Pesticide Handler Personal Protective Technology 

Stakeholders Meeting 

March 26, 2013 



NORTH CAROLINA 
AGROMEDICINE INSTITUTE 




Partners for Health and Safety In 
Agriculture, Forestry, and Fisheries 



East Carolina University ♦ NC State University ♦ North Carolina A &T State University 



North Carolina 




Tobacco Trust Fund Commission 



Implementation of Reregistration 
Eligibility Decisions (REDs) 

Phase 1 : 2010 Labels - 2011 Implementation 

• Restricted use classification 

• Re-entry restrictions 

• Safety information for handlers 

• Mandatory good agricultural practices (GAPs) 

• Fumigant management plans 

• Handler respiratory protection 

• handlers have to stop work or use respirators if air concentrations 
exceed acceptable limits. 

• At least 1-2 handlers (depending on product) must have air- 
purifying respirator available and have been fit-tested, trained, and 
medically cleared for respirator use 

http://www.epa.qov/pesticides/reregistration/soil fumiqants/ 



Addressing 
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Just Ripe for You 
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State University 
A&T State University 



COOPERATIVE 
EXTENSION 

Empowering People • Providing Solutions 



NC STATE UNIVERSITY 



Through Partnership 



The NC Department of Agriculture, 
Pesticides Section - Structural 

Pest Control & Pesticides 
Division estimates that there are 
at least 2200 farms in the state 
that use soil fumigants in the 
production of tobacco, peanuts, 
bell peppers, squash, 
watermelons, strawberries, 
tobacco, peanuts, cotton, sweet 
potatoes, and tomatoes 



Risk Mitigation Measures Project 



Goals: 



Provide training & technical assistance 
to NC farms in implementation of 
reregistration eligibility decisions 

Assist farms in obtaining necessary 
medical clearance & respirator fit 
testing 

Provide cost share funds to farms to 
decrease economic impact of 
implementing reregistration eligibility 
decisions 



North Carolina 




Tobacco Trust Fund Commission 



B 




Local&State 



SATURDAY, March 12, 2011 



Farmers receive respirators to comply with EPA 



BY K.J. WILLIAMS 

The Dairy Reflector 

icco growers are getting 
their fields for 
planting, and this year that means 
getting themselves ready with fit 
tings lor respirators. 

A change to the labeling used 
on some fumigants has farmers 
lining up for fittings for the full- 
face respirators, now necessary 
for growers if they experience any 
eye irritation while wearingahaJf- 
mask. The new Environmental 
Protection Agency requirement 
took effect Pec. 31. 

lames Corbett. 48, has farmed 
his whole life in Edgecombe 
County. 

After passing the test on Friday 
at the Pitt County Agricultur.il 
he was handed a respira- 



"It (wearing a respirator) used to be like 
seatbelts. It was your choice. Now it's required.'' 

James Corbett 

farmer in Edgecombe County 



"This is your safety; the same 
thing as firefighters," he said. It 
used to be like scatbdts. It was 
your choice. Now it's required.'* 

Corbett likely will only use the 
mask occasionally when he fumi 
gates his tobacco fields, he said. 
He also grows row crops. 

Fittings continue today start 
ing at 8 am 

George Elderbaum is provid- 
ing the testing as a contractor for 
the N.C. Agromedicine Institute, 
an organization that's a partner- 



ship between Fast Carolina Uni- 
versity, N.C. State University and 
N.i . Agricultural & Technical 
State University. 

"Every lace is a little different." 
he said while testing the fit on 
the respirator worn by Beaufort 
County lifelong farmer linimv 
Hardison. 

Using an analyzer machine 
with tubes hooked into Hardi- 
son's mask. Elderbaum took read- 
ings while giving Hardison in- 



>Fj 



*RMERS. 



B3 



RHE7T BUTLES'THf DAILY REFLECTOR 
ERNEST WINTSTEAO tries on a respirator mask during a fitting session" 

a,,heCoope,3,,veExtens,onSe "" ceo " 



>1300 farmers completed respirator fit testing at events 
conducted by the Institute or coordinated with other 
agencies 

Farmers received hands-on training in respirator use, care, 
and storage 



Service or Equipment 


Approximate 
Retail Cost 


RMM Project 
Immediate 
Cost Share 


On-line medical clearance 


25.00 


12.50 


Blood Pressure & 
Spirometryflung function) 


25.00 


12.50 


Respirator Fit Test 


25.00 


12.50 


Full Face Respirator 


130.00 


45.00 


Cartridges 


15.00 


7.50 



Total 



220.00 



90.00 




• ~ $57,000 in immediate cost share to farmers 

• -$25,000 in additional cost share reimbursements paid 
to farmers attending other events and/or purchasing 
equipment 



Other Activities 



Arrangements with 
Grainger for farmers to 
purchase equipment at 
state contract rates 

Provider list for medical 
clearance and respirator 
fit services in NC, SC, & 
VA 

Respirator sample kits 
to occupational health 
companies 



Risk Mitigation Measures II 




Building on-farm capacity for qualitative fit testing 



Questions 1 z 



Barbara Gallagher, RN 
AgriSafe Nurse Coordinator 
NC Agromedicine Institute 
1157 VOA Site C Road 
Greenville, NC 27834 
Tel: 252.744.1023 or 1-855-AGR-ISAF 
agrisafenc@ecu.edu 



Robin Tutor-Marcom MPH, OTR/L 
Interim Director 
NC Agromedicine Institute 
1157 VOA Site C Road 
Greenville, NC 27834 
Tel: 252.744.1008 or 1-855-AGR-ISAF 
tutorr@ecu.edu 



NORTH CAROLINA 
AGROMEDICINE INSTITUTE 




Partners for Health and Safety In 
Agriculture, Forestry, and Fisheries 



East Carolina University * NC State University * North Carolina A & T State University 



An Ethnography-Informed Mobile Health 
Intervention for Mexican Immigrant Farmworkers 



(Protejase 1 



Sandra Gonzalez de Del Pilar, MA 
Project Associate, BioQUAL Lab 
Department of Biobehavioral Health 
Penn State University 



Background (5 minutes 



0Health Risks of Agricultural Field Workers 
0Obstacles of PPE Use 
0Need for Practical PPE Use 

0Value of Ethnographic Tools (First-hand knowledge) 

Our Research (5 minutes) 

0 Research Aims and Methods 

0 Community Partnership (TMC Migrant Head Start) 
0 Intervention Description 
0 Future Plans 



Background 

Risk of pesticide exposure among field workers may be 



underestimated. 



Field workers undergo similar 
amounts of pesticide exposure as those 
who spray, mix, or load pesticides 




❖ Greater pesticide levels in house 
dust of field workers compared to 
sprayers. 

❖ No difference in urine pesticide 
levels of field workers compared to 
sprayers. 

Coronado et al 2003; 2008 



DANGER PELIGRO 

PESTICIDES PESTICIDAS 




KEEP OUT 
NO ENTRE 



Background 

PPE use is critical to 

# Reduce pesticide exposure among 
field workers 



PPE use is critical among field workers 
# Field workers may experience 
similar exposures as those who 
spray, mix, or load pesticides. 



Background 

BENEFITS vs BARRIERS 



PPE Provides Field 
Workers: 

0 Barrier between skin 
and pesticide residue 

0 Easy to implement 
option for protection 

0 Cost-efficient option 
for safety 



PPE is Difficult to Use by 
Field Workers: 

CD Hot 

(D Uncomfortable 

(D Slows Work Pace 

(D Field workers often 
paid by yield 



How do we emphasize the benefits , while 
overcoming barriers to PPE use? 



Background 

Ethnographic Tools May Help! 

0Traditional research focuses on linear self -regulatory 
(knowledge = behavior change), but our research is driven by 
culture, meaning, common sense, and emotion. 

are informed by over 4832 hours of ethnography to 
understand farmworkers' decision-making for PPE use. 



B ackground 

Ethnographic Tools May Help (#2) 



0Behavior change occurs only with motivation from self. 
0The "self determines what matters. 

0What matters is the body (health), biography (family, education, 
work) and conceptions (socio-cultural practices). 

0Farmworkers engage motivations of self, negotiating between: 
O Bodies/Health - perceived vulnerability to pesticides 
O Biographies - importance of work and family demands 
O Conceptions/Culture - illness beliefs, other cultural practices 



Backgroun 




Example of Ethnographic Work 

66 That is why I do not wear glasses or gloves 
when working by contract. What happens is that 
we are going up and going down [ the ladders ] 
and we want to pick the fruit faster so that we 
can get paid more. And, well, we are going to 
leave the glasses and the gloves stuck up there 
in the branches. But by the hour we always use 

the gloves and the glasses. " 



Snipes S.A., Thompson, B., O'Connor, K., Shell-Duncan, B., King, D., Herrera, A.P., 
Navarro, B. . (2009) American Journal of Public Health 99:sl6-s21. 



Our Research: 

Ethnography ^Informed Mobile Health 
Intervention 

Specific Aims: 

l) To develop an ethnography-informed pesticide safety 

intervention that promotes increased use of novel forms of 
PPE. 



2) To evaluate the effectiveness of intervention delivery (mobile 
smart phones) to increase farmworkers' use of PPE. 



3) To determine the relationship between PPE use and pesticide 
exposure, determined by analysis of organophosphate 
pesticides in saliva. 



PPE Intervention 

Research Setting 

Rio Grande Valley of Texas 

> Located along the Texas-Mexico Border 

> Nearly 75% of residents are, or have been farmworkers 
>Over 80% of USA Farmworkers are of Mexican origin 

❖ Community-Based Partnership 

> Texas Migrant Council (now Teaching and Mentoring 
Communities) and Seasonal Head Start 

> Identified 60 farmworkers for pilot study, provided 
meeting facilities and help with recruitment and 
retention. 



PPE Intervention 



Pilot Testing (February - April 2013) 

1) Sample of 60 Farmworkers 

2) Distribute Novel PPE 

3) Survey Daily Use of PPE 

4) Deliver Safety Messages 

> Tailored Based on PPE Use 

> Motivate PPE Use 

> Overcome Barriers 

5) Cultural Motivations Used in 
Messaging (e.g. Family, folk illness, 
etc.) 

6) Biomarker assessment: Collection of 
saliva samples 

7) 30 Day Testing Period 



PPE Intervention 




3 pairs of touch sensitive gloves; 
cooling/breathable fabric 



2 pairs of water resistant shirts 
with cooling technology and 
ventilation 



3 pairs of Fog-proof safety glasses 
(tinted) 



PPE was thoroughly pre-tested 



Personal Prot 
Equipment Prot 



Table 2. PPE Intervention - Personal Protective Equipment Prototypes 
"arriers that are overcome 

th PPE PPE Prototype Technical De 



Ninja Lite Blue Nylon Shell 




1 . Lightweight 

2. Comfort: dexterity and 
flexibility for tasks that require 
fast and precise movements 

3. Tactile sensitivity for handling 
of small and or delicate fruit 

4. Breathability of glove 

5. Economic ($2.99/pair) 



Constructed of a skin tight athletic grade blue 
nylon shell with feather-light polyurethane 
coating on its palm and fingertips. This 
combination provides a second skin sensitivity 
with high abrasion protection. 



"If you are not used to using gloves, these are 
good. I would use them for picking onions. " 
"These gloves feel snug and tight, they don't 
bulge in the middle, you can do things with 
small thing, and get the job done. " 
"These gloves fit better and are more 
comfortable, they would be good for jobs that 
require handling small fruit picking. " 



Ansel I Cut Resistant Gloves 
with Nitrile Foam Coating 




1 . Cut resistant 

2. Comfort: flexibility and 
dexterity for tasks that require 
precision while handling sharp 
plants, knives or other objects 

3. Tactile sensitivity 

4. Lightweight 

5. Durable 



Nitrile foam coating that is lightweight and cut 
resistant. New Kevlar® stretch armor 
technology make these gloves extremely 
flexible. Provide a strong grip with excellent 
tactile sensitivity, dexterity and comfort. Level 
4 cut protection. 



"These gloves are good when working pulling 
weeds, or though jobs, the texture is tougher." 
"These gloves are perfect for working with 
onions, asparagus and they have ventilation on 
top." 

"These gloves are more durable and resistant to 
the demands of the work." 



Eye wear 



Goggles— Rattler Silver 
temple clear indoor/outdoor 
anti-fog lens 




1. Fit and Comfort: non-slip, anti 
fog lense, various tints of 
lenses, adjustable 

2. Lightweight 

3. Anti-scratch 

4. Look of glasses 

5. Protect eyes from dust, small 
debris, eye injuries 

6. Durable 



Goggles feature interchangeable 3-position 
temples and an adjustable head band. Head 
band with hook and loop closure can be 
adjusted with one hand while wearing; Also 
features full length, non-slip temple sleeves for 
comfort and grip. Anti-fog lens. Duramass® 
scratch-resistant coating. 



"When the wind is blowing these goggles are 

better. If you are working with onions it will 

protect your eyes from the dirt blowing. " 

"I like the insulation in the inside of the goggle. ' 

"I like that they have the strap as an option. 

When you bend down they won't fall. " 

"I like the soft protection in the inside of the 

goggles and that they won't fall. " 



Safety glasses— BearKat 
Clear Anti-fog lens 




1. Comfort: non slip, anti-fog, 
visibility 

2. Lightweight 

3. High impact protection 

4. Protection from dust, small 
debris, eye injuries 

5. Durable 

6. Economic ($2.49) 



Single wraparound lens design; Flexible 
temple design; Polycarbonate lens; Non-slip 
rubber head grips ;Anti-fog; Filters 99% of 
U.V. radiation; Also comes in tented. 



"These glasses are good for work like picking 
onions. You want to be able to 'see' what you 
are doing. It is important to protect your eyes 
from the dust". 

"If you are in the fields you need this clear 



Long Sleeve Shirts 



Columbia Insight Ice T-shirt 




1. Fit and Comfort: lightweight, 
breathable, quick-dry, flexibility 

2. UV rays protection 

3. Look of long sleeve shirt 
(looks good, and is protective) 



Columbia Men's Insight Ice™ Long Sleeve 
Crew includes built-in UPF 15 sun protection 
and advanced cooling technology uses sweat 
to trigger a chemical reaction that actively 
lowers body temperature of the fabric; Gusset 
detail provides maximum mobility. 



"This shirt fits better and it feels comfortable. " 
"I like this shirt, it is light and sporty. " 
"I would use this shirt when working between 
grooves because it feels more snug and it would 
not get caught in the plants, which can happen if 
the shirt is too long. " 
"It looks like a soccer shirt!" 



Dakota Grizzly Kenyon Long 
sleeve shirt 




1. Fit and Comfort: lightweight, 
breathable, quick-dry 

2. UV rays protection 

3. Look of long sleeve shirt 
(looks good and is protective) 



Features Tech Threads fabric for moisture- 
wicking, breathable and quick-dry performance 
for cool comfort; UV protection; Mesh back 
yoke and side zip mesh vents for added 
breathability; Roll neck sun protection collar. 



"/ like this shirt because it has ventilation and it 
offers protection. " 

"I would pick this shirt because it protects you 
all the way to the wrist from the neck, it is 
comfortable, and you can put your supplies and 
glasses in the pockets and it gives you 
access. " 

"I like the shirt because it is water resistant" 

"You don't feel the sun with this shirt. " 

"It does work! I poured water on it and it doesn't 



Our Future: 



Data Analyses and Expansion of Intervention 



Future Testing: 

1 . Refine intervention based on pilot data 

2. Partner with TMC Migrant Head Start for large scale 
trial and testing 

3. Submit proposal for NIH funding June 2013 for 
optimized intervention 
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SENSOR-Pesticides Program 

State-based surveillance 
Began in 1987 

"Sentinel" case identification and follow-up 

■ Timely opportunities for prevention/intervention 

■ Directed to index case, co-workers and similar workplaces 

Standardized case definition, variables, and severity 
index 

Case ascertainment: use multiple sources 

■ Including poison control center reports, workers' 
compensation records, state dept of agriculture 

Funded by NIOSH and EPA 
http://www.cdc.gov/niosh/topics/pesticides/ 





> participating in 
t-Pesticides (n=11) 




SENSOR-Pesticides 

Federally Funded 



^ PPE Info Captured by SENSOR-Pesticides 

Before 2009 

■ What PPE was worn 

Respirator, gloves, goggles, chemically-resistant clothing, engineering 
controls 

■ Was any PPE required by label or rule? 

Didn't specify PPE type 

2009 until present 

■ What PPE was worn 

Expanded the specific types of PPE (e.g. organic vapor vs particulate 
respirator, long-sleeved shirts, headgear, etc.) 

■ Was PPE required by label or rule? 

Specified by respirator, gloves, eye protection, other 

Info used to determine factors contributing to pesticide exposure 



Acrolein 

Highly toxic herbicide (toxicity category I) 

First marketed in 1959 

Approved for use as an aquatic herbicide 

■ Controls weeds and algae in irrigation canals 

■ Prevents clogging and impaired water flow 

Also used as a biocide for oil well drilling equipment 
Mode of action 

■ Highly reactive 

■ degrades cellular structure by cross-linking proteins 




§§ Preventing acrolein exposure 

Used in closed system 
Acrolein exposure can occur: 

■ During set up and break down of the application equipment 

■ During visual inspection of the application equipment 

PPE required when performing above activities 

■ Full-face air-purifying respirator 

■ Chemical resistant gloves (butyl rubber) 

■ Long-sleeved shirt, long pants, shoes and socks 

Required to complete training program 

■ Before first use and then every 3 years 



§ Case Report: 

Recent Acrolein Exposure 

57 y/o male aquatic herbicide applicator 

■ Irrigation district in WA State 

Exposed in August 2012 

Investigating and attempting to repair a leak in the 
application equipment 

Wasn't wearing a respirator, goggles or gloves 

■ Wearing only a short sleeve shirt, pants, shoes and 
socks 




Application equipment 




Figure from Baker Petrolite Corp; 
Photos from WA State L&l. 




Drolein Case 



PPE that was worn. 



8 Medical course 

Immediately: burning throat and eyes 

Within 2 hours: throat tightness, difficulty breathing 
inability to swallow, moderate phlegm production, 
vomiting, inability to talk due to dyspnea 

Admitted to the intensive care unit 

■ Approximately 6 hours after exposure developed right 
facial droop 

■ Approximately 48 hours after exposure he went into 
ventricular fibrillation and generalized seizure. 

Ultimately stabilized and discharged. 



Recommendations 



Strict compliance with PPE requirements 
Annual Training 

Adherence to all operating procedures 



^ PPE and 

Farmworkers with acute pesticide-related illness, 

1998-2007 



All farmworker cases: 9% had PPE issues (lack of or inadequate PPE) 
Farmworker pesticide handlers: 27% had PPE issues (n=1 84) 



III farmworker pesticide handlers with PPE issues (n=184) 


Required PPE not worn 




PPE not worn, requirement 
unknown or inadequate 


43 (23%) 


PPE in poor repair 


9 (5%) 



Kasner et al. Am J Ind Med 2012:55:571-583 



|gg PPE and 

Illnesses from exposure to pyrethrins/pyrethroids, 

2000-2008 

All cases: 3% had PPE issues (lack of or inadequate PPE) 

■ Occupational cases: 6% had PPE issues 

■ Non-occupational cases: 1% had PPE issues 




Questions/Discussion 




A powered air-purifying respirator, Tyvek suit and chemical-resistant gloves protect 
a worker using a thermal fogger in a greenhouse (courtesy of California EPA) 



DISCLAIMER 

The findings and conclusions in this presentation have not 
been formally disseminated by the National Institute for 
Occupational Safety and Health and should not be 
construed to represent any agency determination or policy. 
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